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(54) SEWAGE TREATMENT METHOD AND APPARATUS THEREFOR 

(57)Abstract: 




PROBLEM TO BE SOLVED: To remove a phosphorus component in 
waste water in a home level by passing waste water pretreated in a 
pretreatment tank in a process before a filter through an electrolytic cell 
equipped with electrodes at least one of which is an anode composed of 
a metal material forming insoluble phosphate under aeration to supply a 
current thereto. 

SOLUTION: A pretreatment tank 1, an activated sludge tank 2 treating a 
contaminant contained in pretreated waste water and a filter 3 filtering 
waste water treated within the activated sludge tank 2 are successively 
provided and, further, in the process before the filter 3, that is, between 
the pretreatment tank 1 and the activated sludge tank 2, an electrolytic 
cell 4 equipped with electrodes 5 and an aeration air diffusion pipe 6 is 
provided. At this time, at least the anode 51 among the electrodes 5 is 
formed of a metal material ionized by the supply of a current to be 
eluted and reacted with phosphate ions contained in waste water 
containing a phosphorus component to form water- insoluble phosphate. 
By performing aeration in the electrolytic cell 4 by the air diffusion pipe 
6, the removal efficiency of a phosphorus component is enhanced. 
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[ §9*5 1 3 mi&mmic -cn&a l tern* zm&m 

HKTfcfflU thvcv i to* --Vim ZftKHM-fi 
&V$>r>X> ±B7-r^*-J:0tliHia«:*jl>r±IB 

ttCC ji b X x 7 U - '> 3 > b ft ifi h MM? 4 C 4 4#l» 

[ 19*5 2 ] jhffiiSttRaai©i'i»K±aa«fi*«w 

Tgr£ttffillSti4J:f2m»«4 LXmmt 4 1 i 4^S4 10 

i-r 4§9*5 i Gtt©ft*«ie2r&. 
[ 19*5 3 3 ±iBH8?tt4±i2r£14f?iE« 4 BS'JKS: 
w s c £ *«* 4 -r a §9*5 1 i2tB©r j r**!jam 

[19*54 ] ±l21i)t?«4±i2r£tef ) ji>g«J: 0 fcKTK 
Rtf 4 C 4 4$tt 4 r 419*5 3 iffi<m*!&£ffli. 

[ §9*5 5 ] jtsaa«©H«iif «*«^«ttiiwMa*4 
js-rs*«*mK-c*iaisn. t*i6**©«tt*gs 

[19*56 3 ±E«*©9fcit>tt<4MI*M*. X 20 
*5 1 75SBWOB5 ortiJWE«<W*»a*ffi. 

[19*317] «7k ; &frMa^5fr«ii4 > miMas 
nfc**{cd**isi i sasia»**affi-rsisttj?ffi*4. 
c©^5«fflfcT&aLfc&*44»r47 

4*«*.. ^iiwu&mmK.xmmm^txtcm^K.xr u 

-> 3 > Lft*»<5a«iWf toftSWWItRWJtC 44 30 
«fft4"rSf93MHI*!B. 

[ i9*5 8 3 JJBiSt^^©rt»c±ia*«Rtf R 

««MRW6ft. ^t^^#JJBW*»4t,rsiiUB 
s nn» a c 4 4 f €.19*5 7 i2tt©ft**aa£ 

flL 

[ i9*5 9 ] ±umm^±Bjmmm t emmicr 

[ 19*5 1 0 3 JbB WM*»±Kiittt5«B«l J: 0 6 «r 
K88 W 6 *Vtl> * C 4 4#ft i T 419*5 9 1218©^* 40 

[19*5 1 1 3 ±G8&©PMHS*^ttftBltt4 

fti«-r5jfe«*m«:rjBja3ti. c*i6*«©ffitt#£ 

SKSSftoItt-e* 4 C 4 44MK 4 1 419*5 7 71MI9* 
51 0t>rti*Btt©J9**fi«*W. 
[ 39*5 1 2 3 ±IE1§fi© 9 4 Bgfiitfg*. 

X«7^5x<5A*iP,^fiS§nri>4{:£4#»4-r4 
19*57 7!>Sf9*5 1 1 t>rti*»8Ba<W*«fflS«IH. 

[0 00 1 3 50 
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[»H©IRT4«HWHff] **WB. S*«a*ffi. a 
C«9*ftHI8BJcWU 1$K:SSM*4'©tt4M&-rs 

©-C&4. 
[00023 

^4Hc£*ft*«*ld»©*rt>S^5H*Ji^tt 
MJl|^ffl©S*#{b©JIB4&oT(,>4„ ^g^7K«. 

{t*flWffi«(cJ:OiWbLTi»a««. T**JS*R©tt 
I»»*»c4it»rj3: > &^rcftP>©»iS#4ISfc£t,&W 

4. se*©^ffl^**!iasig-c«. -twc. srw* 

{C^StlStbKfiW:* ftffifKE 4*4«fj(!!ffl1f (CTttM 3 

ffl«cJ:*)if»ftjil*»J»U^«4L-CtOR3«fca. * 
©±»#*4»ffl**^JW*flI3ftTt>*. 

«rstt^i)g»(c m zmmwimt «t o b*t 4 c 4 

Lr«©»*fr*«tt«*T*4©*Jttl»©*«3!IK-C 
**. 

[00033 

[&W**JBftL<J:5 4-f4iSiB3 WMm^Momfcte 
S$5H«:*J^'CB«**©«ia^4l^4'r4ti^©Sffl4 

lt«. *si/A:»*««*J»6*isc4. 
i/*rt»c4. *<ft*«fi(,>c4<S!*aisw r 6»ti*. c*uc 

t»/c©. g?Bfflu^^ic«fijffl-r4c£^ifuo. *fc 

*i. RW£(2i9««t)fi<. Xffli8ttIK:J:«saiftiH£a 

[0 0 0 4 3 *»HJ«. ±BB©*flUc«*ra3nA:*> 
©?. ^gfflU^JU-C^k*©«RS^4i**-r4C4*l 

•ct4^*^a^ft. so'^**!iaKg*!i«-r44>© 
r*4. 

[00053 

[R®4#ifc-r4fc©©#&3 ±!2iSgI4fi?^-r4/i:» 

4SS4<ii/cm^«l«:ji ur i7 u-^ 3 >Ltc*se. 
jimr4c 44^®[4-r4 4>©r*4. 
[00063 c©^*«ia*j£TB. s-Tir^aistcr 

ffia4tfl>. fiStt^«lfK-ca4«W)f^ffl«:J:0f^i«l 
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r&or. C©t*±Ell>«Bia©«*B. ±E7^* 
*C£(CJ:»). #l£#©£liX#£l,r08*tNc£$ftS 

mi * > *w «*> 6 m l tc&m * > £ sis or * 

fc. ±E®JSttKfci>ramB5«:x7U--'>a>-fSc 
£«c«fc9. mffi©ifc#:WT**££fc«c. KSiTO 10 

©4js*«»W3 ft. * < Bfcfc-r * c £ #r 

cooo7] *«wcc«sf5**aa»ffi{c*»i>r «. ± 

±IEIlft?tf£OritfflGrfc. ASt»UliJBigtt!HBfll 
£±IBSfl?«£ *JM* Ktttt S C £ fer S * &©r* 
*. fr#©»^, ±IBffitt»«*4±E«WI©««*« 
-o©fll<cJ:0iR*6Ci*>6iaK>^k*«Hn. $ 
/C. JStt««aiTrBa«tt*JJt«Wftt»Ct*6fi«E 20 

-c©a**«j«"c*«K aa«cj:9£i«i/k* 
«tt©«ll«w«Jitt««lK(«i or &tt*& «c* c 

«§*©»«:*< ciw*u. ±isnfi?« 
tcr atSK: J; 0 0 fc*%tt©«Wtt*W*£ £ £ 
ilBrStt^^ffl-N £ %M b . c c rfttt^iEtt: * u r 
*#&&*£&£<: £tcj: 9 7 -<£.£*) Yv-j-f 
Sft-^f <ft*rf»e>r£>£. 

[ o o o 8 ] * fc. ±iamg«. < £ «>^©Pificc 30 
ttW*.H«. r^3-'?AA ( fi'© t fc^{cam{cj:o#ii 

&&mmipt>&]&stitt *>©*<&# 3 ft s 
*>©r*->r. «K«fi©MtBW«3&Jt>rnfe^«tt* 

a-raciarajarAD. cn«:<fcom@©^*aB 

[0009] *^{c«RS^*«affi«s«. a**aa 

#£*tt&-f&r£tt^iigffi£. c©«ttre«««:T«Hi, 
fc0S*£ *ar S 7 ■< ;U* - £ £li;fcfl*. /:S*S5Ig 
gr*->r. ±E7* 9 fc«ra««:, 4>&<£ 

tM*^«ftt«w**4ia"r **«*m*»&«c sue 

*>ft * t ££*$§&£ -r s & ©r* s. 

[0010] c©^7K^a^grB. ffj^atitc-cj^Tk 
*©tti5WA$ ttftuitt £**ita s vxmztzm&m 

tftftoft. 8u«ia3ftft:J»*«fiitt^JBflHc-ca^!Uj© 50 



^H^p 1 0- 1 28 37 0 

fffflK J: 0 M^ff ©#$££tai$*Wrtoft. 3 6tc 
7 ^ ji/^ -ccr ^^©^ toft & h ©r & -> x . 
cftKfln*.. ±ffi7***-£9t>»ae«:*H,»T±K 
aaawc x mmmt&omfctcmmm t>ti z c t k. «t 

0. #»£#©£$#£ Or J8*#Kg$ftaagN*> 

w®m&hmbtc&i8<{*>tiszux*icxm&<D 

Wm&ttj;r). cft#ft»0fc9*3l,>«±E7.f** 
-{cr%a3ftTK5*3ftSt>©T*&. £/c. ±E«B 

t£iCJ:9. a®E>tt»#tT*.S££fctc. HJBfflSW 

O&mWWLX, »JS»<Wtt*J:t»l«*#t¥*Sfe© 
r<fc&„ 

[ooi i ] s/c, c©s**aa*ai'r«. jbKtstta 
jiga©rtSiJ{c±tBaffi : &i9!W'rKffitt^g«*±isajB 
«£i/caa3ftri>rfc. *st>tt±ie?§ttJ5««£ 
±e®j¥«£ £jgiJ* Ktaw <=>ftrt,>r to&i>r* 

«*#©«£. JLK«tt«a«£±IBa»fl©«IIB** 
--3©«UCj:0«**C£*>6»lt©/J^!{b*«iaft. * 
fc. *S§ttJ5jB«rBa«tt«Jtt««ai f »C£*»6fi)lE 

r©an*iBifii-c*») > 5 6«c. aaccj:oajai/fc^ 
att©»aa*i§ttif«K^3 

C £ {Ci 0 7 ^ - K i 0 h 5 c T-gft-^f < I" 5 C 
£#-Ci*6. £1»5*JjS*s*S. f^©Ji^. ±!BH8? 
«B±lBrS14^*©Hy{ci9:S3ft-c^€>©W* 1/ 
<. T^to^. ±B«JS«KTa*K«fc»)£j*Ofc*i8 
tt©«BWa*«*£ £ 4>tcJiiBSt4^?fS«^£^SftU. 
C C -Critt^tcff « or A# £^c5C£(cJ:0 

[oo l 2] ±ism@£or«. ii>^<£t-e© 

|©fig{CBW^.«S*. 7^5--5A^c£©J:^{ca®Ccfc 

9 * > ft r igffi o mm 4 * > £ sit o x 7pm 

«tt«W»*ffeJSRfS^R*mKrai«3ftfc*>©r* 
■SJi^tcB. Cft6««©«tt*sa«:«*b43&«6« 

7Ktcam-rsc£*5pjfier*D. cftcctose©*^ 
%s«fc£*irts. 

[0013] 

[^H^©H«S©BSS] WT. $^©HJfi^cot,»r 
Bni«:«r>i>rittwrs. 

[ o o i 4 1 ■ i ». *aw©-jo(ia««:a*i9*a 
a^^iiDSg-r s^^MiKai^-rftBSffliiffiHr* 

[ 0 0 1 5 ] m 1 KiS-rf5*«HI«H«. 

zmmtzvicwtoKboxiibix. mfczm&mtz 
HMsa«i£. «r«i3ftfci«*«ca*fts»sftiaE»t 
J!ia-r'2>rSttrfSSffl2 £. c©r§tt^Sg*S2«:rMao 
/cl^TK^^a-J-S? ^2-3£#Ji;Ki9W6ft. Bo 
7^^$-3J:0fcBiJfflS{c. SI5ii7U-^3> 
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[0016] amassa-cu. mmmAumimm 
1 tffl>mu®2wmwtmztix^x. mmmnsit 

8810. 1 2ldi*)&MbXto*). fr^Stll CC«ffiA 

tvs. ±gaitjiKi o, 1 2KB, ztx^timim*) 

15CCB. m*m<D*>7l Qt±3HV j)\>Z-Zifi%L 10 
[0 0 1 7] WKNUtCfcO-Ct ±G«ff5i*. PI&5 

i scmffi 5 2 0wnwi4 

«)»«4 (cftS* *«*©I2;«k:x7 a >t*£ £ 
«fc^«:&-3"Ci,»5. ±gE®6s5tcfct>-CB. 4>&<£*> 
H®5 1 36Jfflaccj:»J ^*>^bOr*WHWE»©SlS 

[0018] iSffl9iB«2*K:«» ffilKffiWSlt 

too. ttc^mmi&mmtxTu-iyaymomm 

7 jWBW 6ft. *rt©Ufek*#«ttK: br rSttffi&gtcK 
JRtttl&r S S J: 5 tc ft -7 t i> 5 . 
[0 0 1 9] ±BE7 -f-iU*- 3 tOTtt. mfg«4K-C 

S«S«:BBlSJMtt&>&fc©*flH>* C i#B £ L < . 

l». -fJl/*-£ffl(,>&ta£K:B. MMI*ff|X.li 

*«S*K:<<. Cifls-CSS, *2 

<,>©?. ^ttjSiKJaoe^ffitt^fti'©^*^* 
[0020] anjfcj&JS-CB. £©«fc S(c t, 
9frt>m!&mm 1 «ca») . c crtbtwA^ft^wtt 

W»4S*»l»«tt©*«:fti. c©W«HISlTytatoK 40 
B, *>7-l 1 fCfcOitttRl Oa-^T, 

[0 02 1 ] c©si«<f4-cBiim«:«fco-rm®5©H8 
SS5 I»6®fflbfci^tf>£l8*4i©*»i84*> 
#166 U *CC^tt©$®£££/i£-f5. c©b#. m 
Mm 4 *©)?!* KSfifcSlt 6 W T U- 1/ 3 >f £ C £ {C 

KJ: 9i£tt{bO/d&**©«mttB©ftffl«: <fc 0 7>* 

^•r^7 5>a^i'©iasi4fi£»^b^3n-cpH so 
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r, i7i/->3>?:ftHiT, »raccJ:omilB©i5fe 
&Mt*. «»ffl©ffiT&£jM»±Sti4. cof&ww 
4(CT*anstiAJMc«. #>^1 3teJ;*)igjISel 2 

[0 022] c©rStt^«2 jca-3 fc**tt. r£tt^ 
iE« 2 *©r§tt«2ii«: J: 0 FjS&a###fiS#{b3 ft*. 
C©itlSlB#{c, ttS^ttJB&lS©*** 

Bfgi4«agccff#u, tttm+tKixtbiam-? 
■s. c<Dmmmm2tcxm$titcm*te. 

«tt«Wft©-»a 6 % SM**©*ftt&tt. 7 -y 
;l^-3«:<i:t3l&*>ftS©-c, *g*Kc$tit3ti*&B 

[ 0 0 2 3 ] H2B. *»M©ffi©Hlt«fflKft5«* 

mimzmiMtzm*wm&Z7jitimmm®x-*> 
a. 

[0024] E2 tc^t-^*tea^g^H l KTn-m* 

B. i^ff^2rtK«S5*ttttTttfttti^tt2« 
m8?ffl4il/T»fflU. 3 6K««5©«*©iai*ftr. 

[0025] *2Hfc^re*&raw*. 

«»*«iar4jstt««at2i. c©«stt««ai2KT 
«a l ft*** zm?>7 <)\>*-3t. tmxmt t> n 

fcfe©-C*or, ±!2rS14^3Bffl2rt{cme5txTU 
— > 3 >ffl©ffcS® 8 i *tiB:W 6 ft/dUnn ft o "Cl,> 
3. C<DJ:9(C||9<M(AaUHI'Ctt. fiStti^fll 2 

•54>©-C*S. 

[0026] ttftftfeiiKB-cK. m*aa« 1 trStt^ 
®bi«:bssap9. stt^eM2(c»swni 5*«* 

©^>^1 SffflSSl 5Ktt»*ffl©*> 

•/l 6i±lB7 ^;u*-3*JS9:W6n-ci>S. 
[0 02 7 ] fiSffi?«B»2(C*Jt>T. ±ES«5«. 2 
o©^ffiffi 5 a . 5 b *l»SW«[4 4J«CjSSrSI«*«C 

+»iaw-rsj:5K»B3*i'r*50. «6©*isi3»«aa 

•5-o©E8£®K 14a, 14b i3£?ljK:^J#^ -f 9 ? 

ififlwcRw hux^xtsmum 2 K»ar &ni*©E 

t8B. fflf*9©^*?r«Fmtt4CLrtitt«ag«:KSS4« 
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*&. $fcJJBii5B, 2o©SiS5a, 5 b©P3 

[0 02 8 ] ±&7 < ;l<* - 3 £ t/TB. B5M©HJt0 
SlilSltitC. mM&4&X>$V$ l Ltc*®&Mm&<D& : f- 10 
^ffitt»«*+»*jtO»*SflE«:BBI#W||||*»«tfe© 

[0029] ttXJijgflrca. (✓rftrtfca 
*i««tt©*Ktt4. coiMsastifc**!*. 

3KJ:0iljB»l 0*a->TSJ»»4©aiI*tSliaaS 
[0 03 0] C©?S14^1t2(cA->fcJ&*B. rStt?S 20 

sb« 2 tpofsmmic* *) mgntovfiftmmte ns. 

©ft*. ffitt*5«i«l2*©«**Ja«tt*«J:if>C4«:iBH 
0tJ«!8W(S«flE'ca«r*c4*«r#*. ttccot 
mwcfgmsn 2 *©**«: t»w 8 tit u— > 

3>£*T5fc©t\ CftK£9$*#»»14i&9> rS 
fflf®cM*#tt*ft 3 ti* £ £ 6 K. $j£#©l&£$» 

Jfmtt£^cO. chKJ:giStt{fc(,;fcHittreii«t>©J?Sl 
tta©ftffi«: J: 0 T >*-r *?7 5 >Stt £*©&Sttfi£ 

MiitMsntpHiW), «-©tsm. ^ffifflij 

flJfWStt, qf«tt©j||Hltt*iflBI=«K:4fi!t3tiS3ft»6-C 



*c£t?. »iS«:j:9t|«5©ft}»fclT*.. ^i£fii©<gT 

[003 1 ] c©ffittffiia«2 K-r«ffi3tifcW*«. 
#>^l SJCfcOSMcBSl 5*a-3-C. 7^;u*-3«: 

^***tt*ittt©-aii & £*> & &i»**©**e*i 

B. 7^;U^-3KJ:0^ns©-C. S^WKgPtHS 

©£fr*. 
[0 03 2] 

#»W«:*»i**j!IME»©l»*J»**ilH 

[003 3] "J-ftto*. H2K^mW6SWKC*>t> 
r . *#iS8 b fcfittfi*S« 2 ft icjR©ti»Stftt l 0 
ppm£fra<fc5K$K£siyjnu m&^£ i dramas 
^©■e-n-enoti^ccte^-c. pani sfrhmomm 
ffl2rt©*©-gp^gfmi/rcn^if>7' i ;>^L. -e 

©*HfiK*R3flS^*Ja«^7Xv ( I CP) fIfttfflT 

•i»A^©^)sts?rffl^/c2a | 3cc-3i,»r!iSfiL/. amm 

SSB 1 AiCf9ffil,fc. £ L~C<D£mm* 16 5m 

mx2 2 5mmx l mm©At3f, S:SS{®8U4a, 
1 4 b K^Jo^^-C 2 Hz hf&gl/fc. 7-fJl/^-3 
£l/TB?LS0. 4 5 * a >©¥$£#£*$© 2 a 0 
*flH>fc. *©*3££*l 1 KttVT. 
[0034] 

[Jt«W3 cottRWCB. ±RJBfcWc**t»T v 7-f 
- 3 £ Lr^Bl*ffl«,> W»^"C©^5 £ or. 
anstf b-rcci»K^»i«*£ i BiBttsa©*** 
nro^cc-o^T, 9fani5*>6ffittss«2rt©* 

i c p^»*Tt*a'i^L/c. ^©jsm^^ i «c^r. 

[0035] 
[«1] 
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ft 


10.11 


0.49 










9.17 


0.33 
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ft 


10.06 


0.18 










9.65 


0.16 










10.26 


10.05 



[ 0 0 3 6 ] m. 1 ttt8fl-CB«8#«£/U*Bfcfc 
2n-T(cgP*££fc«:gpa3n-Ct^©«:*fUT. USS 
Wrt*«**©«WE»4 9 OXfeUdBfSO-CO&C £*« 

c©c£^e>. *^{c^s^*«&a^ffiB. 

[0037] 

[^©»J*] ah»WLfcJ:9«:. *^WCc^S^* 



«^SKJ:^.£. ^Wffl{cr^*«cati-r5C£K:J: 
0. Mfcft<D£l$.fttlsXmA<.<P<<c$£tiZ>MW'(*> 

©«l8Jg£L. cn?rrS14^?g££fc«:jt^3-y-/c'3* 

*c>B±ie7 ^^f-ccr5j§-r2>c£-c, i^TKtpwp 
^^*-c^^fe©-c. ±ieam«F«:x7u-->3> 

so -Tic£CcJ:0. SS©i5t?l>*n : r^.S£ £«>«:. 
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«rr«»*iM«ll*W«Wlira"C*4. 



10 



1 

2 
3 
4 
5 

6. 8 



[HI ] 



IM2) 




51 S2 V 




